The Vasculab Foundation aims to find alternative models to animal experiments. Even thinking that animal experiments are useful, it is necessary to respect the 3Rs rule: Replacement, Reduction, Refinement If the 3Rs strategy would be used in the daily experimental work, a strong reduction in the use of animals in laboratories would be observed. Only a few examples are reported here, in particular those referring to the vascular contest, although the argument is much wider in other fields of biomedical research. Other fundamental issues regard the real innovation and the conflict of interest unacceptable in human trials but accepted in animal research. Finally, a good researcher should be the one who defends the animals used in the experiments, taking the part of the animals, instead of gaining from their use only in the name of an untouchable research interest.
Introduction
One of the proposals of the Vasculab Foundation is to find alternative models to animal experiments and this is a proof of love and respect on the part of the Foundation towards animal life. However, these reasons could be considered not sufficient to all scientists to find alternative methods to animal experiments. The first thing we need to ask about is "whom is this message addressed to?".
What do I want to speak about? Do I want to speak about ethical issues? Well, I am in favour of talking about ethical issues, but I will not do that; or do I want to speak of the usefulness/uselessness of animal experiments? I could do that, but I don't want to do it, because I want to talk of a completely different topic:
Even if you think that animal experiments are useful, you must respect the rules
This is a practical topic addressed to researchers, it is not a struggle nor an ideal crusade.
What are the rules?
There are a lot of declarations, institutional , which are involved in explaining these rules.
Let me report just an example of experiments which do not follow the rules. Generally, many people are not aware that scientists used for a long time several useless animal toxicological tests to study cosmetic drugs and home care detergents, while they could have simply used practical non-animal tests that were already available. Underestimating these facts has no ethical justification at all. 
Physical experimental sets
A classic replacement in hemodynamic measurements (pressure, flow, etc.) is provided by a Mariotte bottle 4 ( Figure 2 ), used to fix the input pressure, and a Penrose drainage tube, which simulates a collapsible vessel, together with a hydraulic or an electrical manometer 5, 6 ( Figure 3 ). This experimental set is easily adapted to several research problems, involving also the effect of the tissue pressure on a collapsible vessel, easily simulated by a jacket with a second manometer. It is possible to change fluids input and calibres, resistance, height of the containers, and then take several measurements on flow, input and output pressures and so on, using a very low cost non-animal set.
The experiments can be repeated as many times as we want, provided we do not change the experimental set. For instance, injecting a glue inside the Penrose drain, alters the device and in order to set-up the subsequent experiment it is necessary to change the drain and any other altered component (Figure 3 ).
At the exit of the Mariotte bottle, the input pressure to the device is given by the difference in height between the level of the input tube in the bottle and the level of the experimental tube. As long as the liquid level is maintained higher than the extreme of the input tube, the input pressure remains constant. 
Computer simulations
It is possible to estimate pressures and tensions (wall and venous valves) in a simplified clinical setting in the saphenous-femoral junction. Though the hidden complexity of computation, which however is faced only once and embedded in an opportune algorithm, measures are very simple and results can be very satisfying 7 .
A lot of useful simulations can be organized, in order to understand better the experimental problem and to get help in designing the right experiment (see the "Refine" paragraph). Let me cite just one example constituted by computer simulations made using Computational Fluid Dynamics programs 8 , which can simulate very complicate models in hemodynamics.
Figure 4 -Penrose drains

Non-animal ultrasound pads and phantoms
Often a slice of turkey meat is used as a low cost ultrasound pad in emergency vascular access courses, while animal pads are not used for LASER endovascular treatments and venous sclerotherapy.
However, it is possible to build simply and quickly low cost pads for training in emergency and vascular access courses. Although the majority of these methods adopts homemade gelatine based ultrasound pads [9] [10] [11] , it is possible to build homemade non-animal agarose ultrasound pads 12 , including objects and Penrose drains to simulate tissue structures and vascular vessels for training in vascular access. Another alternative is given by high cost pads distributed by ultrasound companies, which offer a much greater reliability.
Replacing in favour of non-animal experiments can sometimes result on a reduction of costs and other times on an increase in costs, as these economic features depend mainly on the specific experimental set and design, thus a general answer cannot be provided.
Reduction
Please, reduce (if you can)
the number of animals required to perform your experiment. Benefit of statistics to compute the power of your experimental design 13 .
What does it mean ?
Example of reduction
Given N the number of required measures to get the optimal power in your experimental design and M the number of the measures you planned, consider that: -using M > N measures, you will waste animal life and/or provide useless animal pain.
-using M < N, again you will waste animal life and/or provide useless animal pain, because your experiment will have no power and no meaning at all and the sacrifice of all the animal used in the M measures will be absolutely vane.
-using M = N measures, or a little bit more (because some measures could be lost), you will do the right job, performing a reliable research with the right number of animals, therefore respecting the animal life.
Computing the right number N is not difficult, but requires a little knowledge of statistical methods 13 . This topic will be treated in depth later in a future article.
In addition, reducing has also an important effect in decreasing the overall cost of the experiment, decreasing the number of animals and the amount of materials used in each repetition, as well as the effort of people involved in the experimental work.
Refinement
Please, refine (if you can)
your experimental design and your underlying theory. Maybe, making computations and ameliorating your experimental planning, dedicating some effort to perfecting the design multiplying by 2 or 3 the time you already allotted to this job (NB! to be done only once), you will get a more meaningful experiment with better results, i.e. you will improve the experiment reliability.
Refining, can get a reduction in costs, when a simplification of the experimental set is achieved. Generally, a well done experiment can only get advantages in resources allocation from refining, while a badly conceived experiment can even require an increase in complexity and hence in costs. However, we should agree that a badly conceived experiment should never be carried on, being scientifically useless and in addition nonrespectful of the animal rights and lives.
Really, the abundance of non-well-conducted animal experiments and the almost absence of systematic reviews and meta-analyses in animal research was recently pointed out in an important medical journal 14 . When translated later to human research these bias expose human participants to clinical trials to several harmful drug effects. Such a wastage of human and animal resources "is as unethical in animal as in human research" 14 .
Finally, an important "refinement" regards the animal sacrifice after animal experiments. Do you really need this sacrifice? For instance, you need to sacrifice an animal if you must get data from a lethal extensive tissue sampling.
On the contrary, could you help the animal in restoring its previous health conditions?
Other fundamental questions
Even if you will not communicate to other people the answers, nevertheless you have to stand in front at the mirror and ask yourself the following questions:
-Are you sure that you are making an innovative experiment which had not been already done before? Are you repeating instead an already published research? Repeating a research can still have a meaning, if you deliberately repeat a previous research of literature to check its reliability, but not if you are not aware of it in previous experiments. Knowledge is a prerequisite of good research, not being aware of literature is only ignorance.
-Which are the true motivations to perform your investigation? To which extent personal or team interests are involved ? In simple words, can you recognize in your experiment anything, maybe an economic involvement, which in human experiments could be easily called a "conflict of interest"? And, if this is the case, which justifications do you have to underestimate this conflict of interest while performing the animal experiment, while you feel obliged to take it into account while doing human research?
As an example, let's consider an experiment on the effect of a new drug, which is produced by a company. Having assets and personal interests in the company is generally considered a conflict of interest in human research, because an even unconscious bias, could be present in the results, vanishing then the usefulness of the human research. Why this identical argument does not stand for animal experiments? The same conflict would frustrate also the usefulness of the animal research.
The only explanation is that there is no Ethical Committee checking on the experimental design in almost the totality of animal research nor any Scientific Committee to evaluate the real usefulness of animal experiments.
Last but not least…
Consider that nothing (except some very weak laws) defends the animals.
As you are the planner and the owner of your experiment, you must take the part of the animals. Nowadays no one maybe will control you, but remind yourself that you are the only one who can defend the animals you want to use in your experiments, you are like a supervisor, you are the one who owns their lives.
Do not betray them!
